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Sobre el desarrollo y fina estructura del cuerpo adiposo bucal. 

En fetos de m a  longitud total de G a 8 em. se encuentra 
generalmente un esbozo definido del corpus adiposum buccae. 
En fetos de 12 a 15 em. de longitud dicho cuerpo ha adquirido 
pr6ximamente su forina definitiva y 16bulos adiposos j6venes 
sustituyen a las masas de tejido pre-adiposo existentes en estados 
anteriores. La formaci6n de 10s 16bulos adiposos tiene lugar 
primero en la periferia, del cuerpo del mismo nombre, particular- 
mente en su parte anterior; desde esta regi6n se extienden hacia 
dentro y hacia atrjs, primero en su parte central y despuhs en el 
tallo que le pone en relaci6n con el corpus adiposus malae. La 
formaci6n de nuevos lObulos cesa generalmente a1 final del quinto 
mes de la vida fetal y el crecimiento ulterior del cuerpo se debe a1 
aumento de tamaiio de 10s 16bulos. A1 principio este aumento se 
produce en parte por la formaci6n de nuevas c6lulas adiposas en 
la periferia de 10s 16bulos y en parte tambi6n por el aumento de 
taniafio de las gotitas de grasa ya presentes en dichas c6lulas. 
La formacibn de nuevas cklulas adiposas en el cuerpo adiposo 
bucal cesa generalmerite a1 s6ptimo mes de la vida fetal y de 
aqui en adelante el crecimiento se efectGa generalmente por el 
aumento de tamafio de las cdulas adiposas que se han formado 
previamente. La estructura microsc6pica del cuerpo adiposo 
del reci6n nacido es &si id6ntica a la de la grasa general de la 
superficie, con la excepci6n de que 10s tabiques interlobulares son 
tal vez un poco mjs estrechos y e s t h  dispucstos algo radialmente 
con respecto a1 centro del cuerpo adiposo. Las secciones del 
cuerpo adiposo de adultos, obtenidas por eongelaci6n, presentan 
prjcticamente la misina estructura que la mencionada en el 
nifio. 

Translation by Dr. Josh F. Nonidez, 
Columbia University 



AUTROR'S ABSTRACT OF T A B  P.4PER ISSUED 

BY THE BIBLIOQRAPXIC SERVICE, JANUARY 6 

ON THE DEVELOPMENT AND FINER STRUCTURE 
OF THE CORPUS ADIPOSUM BUCCAEI 

RICHARD E. SCAMMON 

Institute of Anatomy, University of Minnesota 

NINE FIGURES 

The corpus adiposum buccae or sucking pad is a specialized 
and sharply circumscribed mass of adipose tissue which lies in 
the cheek partially wedged between the masseter and buccinator 
muscles and covered externally by the superficial fascia of the 
face and the zygomatic muscle. Posteriorly, it iseconnected by 
a stalk with a much larger fat mass, termed by Forster ('04) the 
corpus adiposum malae, which is located between the temporal 
and the pterygoid muscles and which possesses a superficial 
process extending over the outer surface of the temporal muscle 
beneath the temporal fascia.2 

The sucking pad was apparently first mentioned by Heister 
in 1732, who, thinking it was glandular in character, termed it 
the glandula molares. Winslow, about twenty years later, again 
described the structure as a gland and wrote of a series of small 

1 This study was carried out with the aid of a grant from the Research Fund 
of the University of Minnesota. 

2 The body has received many names. Besides the term applied to  it by 
Heister, under a misconception of its nature, the structure has also been called 
the boule graisseuse, boule de Bichat, Wangenfettpfropf, Wangenfettpolster, 
Saugpolster, sucking pad, and sucking cushion. It is not dear  that the B. N. A. 
term, corpus adiposum buccae, which I have employed here, was originally 
intended for this particular fa t  mass; in fact, it is more probable that  this 
expression was meant t o  indicate the entire mass of which the corpus adiposum 
malae forms the main body. However, most modern authors have used the 
B. N. A. term in the narrow sense of the sucking pad proper, and t o  avoid further 
synonymity I have followed their example. Berg ('ll), in his classification of 
the fat  masses of the body, places the corpus adiposum buccae in the category 
of intermuscular fa t  masses together with the adipose tissue between the layers 
of the temporal fascia and the orbital fat. 
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ducts which passed from it through the buccinator muscle to  
open into the oral cavity near the last molar tooth. Bichat 
recognized the true fatty nature of the sucking pad and referred 
to it in his Anatomie GBnBrale in 1801. He is sometimes cited 
as the discoverer of the body. Bichat's remarks on the sucking 
pad are very brief and are purely incidental t o  a discussion on 
the presence of adipose tissue in early life. It is quite likely 
that the true nature of the body was known t o  anatomists before 
this time, although the examination of a large amount of the 
literature of the eighteenth century dealing with the anatomy of 
the fetus and child has failed to reveal any descriptions beyond 
those already mentioned. 

The body as seen in the adult was figured by Burns in 1821, 
but it is not clear from this author's description that he regarded 
it as a normal structure. In 1852, Gehewe, in a Latin thesis, 
gave an excdlent account of its gross anatomy and described its 
development in so far as it could be seen with the naked eye. 
Since this time the gross form and relations of the body have 
been figured and described by several authors, the most com- 
plete accounts being those of Ranke ('84), Lafite-Dupont ('00), 
Forster ('04), and Shattock ('09). 

The phylogeny of the sucking pad has been studied in detail 
by Forster ('04). He finds that the entire mass of the corpus 
adiposum malae of the higher Primates is derived from the 
extra-orbital fat pad of the lemurs, which, in turn, is formed 
from an outgrowth of the periorbital fat mass of lower mammals. 
The corpus adiposurn buccae, or facial extension of the corpus 
adiposum malae, is developed in the Primates as the orbital 
gland disappears and the muscles of mastication undergo partial 
regression. 

Lehndorff ('07) investigated the chemical composition of the 
sucking pad and found it richer in the fats of high melting point 
(palmitic and stearic acids) and poorer in oleic acid than the 
general superficial fat. Shattock ('09), however, is of the 
opinion that the difference between the two is too slight to be of 
any great significance. 

The function of the sucking pad has been discussed at length 
by Ranke ('84), Forster ('04)' Lehndorff ('07), and Eisler ('12). 
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Very little has been written on the development and finer 
structure of the sucking pad. Gehewe ('52) found the first 
traces of the body in fetuses of the third month and noticed its 
gradual increase in size up to the time of birth. His studies 
were made entirely by macroscopic methods. Robin and Gim- 
bert ('64) described the structure as appearing about the sixtieth 
day of fetal life as a number of clusters of small fat-cells. They 
found that the later growth of the body took place by the forma- 
tion of new clusters as well as by the increase in the size of the 
earlier ones. Lafite-Dupont ('00) described the body in a fetus 
12 cm. in length as consisting of a dense mass of mucous con- 
nective tissue, the fibers of which were arranged in the vertical 
plane of the face. This mass contained a few clusters of leuco- 
cytes. In a fetus of five months this body was transformed into 
a mass of adipose tissue and the embryonic mucous connective 
tissue had entirely disappeared. This transformation began in 
the central and lower part of the organ. Ranke ('84) figured 
and described the finer structure of the sucking pad in the late 
fetus and the new-born. He found it to consist of numerous 
lobules of unilocular fat-cells separated by broad septa of con- 
nective tissue. The whole body was surrounded by a definite 
capsule of fibrous connective tissue as well. A large number of 
blood-vessels ramified upon the outer surface of this capsule and 
their branches penetrated it to break up into terminal plexuses 
around the fat cells of the lobules. This description was con- 
firmed by Shattock ('09), who also noted that the sucking pad 
was present in the fourth month of fetal life. Berg ('11) 
mentions that the body is in a fetus 10 em. in length, although 
no fat-cells were observed at  this stage. 

DEVELOPMENT 

The time of formation of the sucking pad, like that of most of 
'the fat masses of the body, is subject to some variation, but the 
region which it will occupy later is clearly marked out in fetuses 4 
or 5 cm. in total (crown-heel) length. At this time the lateral 
walls of the buccal cavity, which hitherto have been somewhat 
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compressed from side to side, commence to thicken considerably 
with the lateral extension of the developing maxillae, so that a 
broad band of tissue intervenes between the epithelium lining 
the oral cavity and the skin covering the cheek. The margins of 
this mass are already occupied by sheets of developing muscle- 
by the anlage of the buccinator medially, and by the facial 
portion of the sphincter colli laterally. These muscular sheets 
thus form the side walls of a region which is quadrilateral in 
frontal section and which is bounded by the maxilla above and 
by the mandible and the masseter muscle below. This region is 
closed anteriorly by the approach of the anterior part of the 
buccinator muscle and the oral portion of the sphincter colli, 
but posteriorly it becomes continuous with the pterygoid region 
and through it with'the orbit which is as yet incompletely 
enclosed by its bony walls. 

The region thus outlined may be termed for convenience the 
buccal space. It is jilled with a delicate mesenchyma which 
is looser meshed than that of the face generally. In this 
rnesenchyma are embedded the parotid duct and a coarse plexus 
of veins. The duct passes through the facial portion of the 
sphincter colli, crosses transversely through the buccal space, 
and, after piercing the buccinator muscle, opens into the oral 
cavity. The venous plexus arises from the large veins at the 
base of the orbit and passes obliquely downward through the 
space. It drains in part into the facial and in part into the 
internal maxillary vein. The radicles of this plexus, which are 
of extremely irregular caliber, are surrounded by a mass of 
loose-meshed mesenchyma, which, however, has not differen- 
tiated sufficiently as yet to be termed preadipose tissue. A 
frontal section of the cheek of a fetus of this stage is shown in 
figure 1. 

A definitive anlage of the sucking pad is generally found in 
fetuses from 6 to 8 em. in total length, although sometimes it 
does not appear until a little later. By this time the buccal 
space has become somewhat narrowed through the growth of 
the muscles of mast,ication, and the individual muscles which 
are formed from the facial portion of the sphincter colli are 
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clearly differentiated. The parotid duct pursues the same 
course through the space as it does in younger fetuses, but a 
definite connective-tissue sheath is now beginning to form 
around it. The molar glands are clearly differentiated, but 

Fig. 1 Frontal section of the face of a human fetus, 60 mm. in total length, 
showing the region of the future sucking pad. Epithelial structures are repre- 
sented in solid black, mesenchyrna in stipple, muscle by short parallel lines or 
by coarse stipple, bone by close vertical ruling, and blood-vessels in solid outline. 
D.p. ,  parotid duct; M.b.,  anlage of buccinator muscle; Md.,  mandible; M.f.,  
anlagen of facial muscles; M.m., anlage of masseter muscle; Mz., maxilla; Om., 
oral epithelium; V. ,  venous plexus. 

have not pierced the buccinator muscle. In two specimens of 
this stage which I have examined the orbital inclusion was 
located just lateral to the buccinator muscle and anterior to the 
internal pterygoid (fig. 2, 0.i.). 
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By this time the arrangement of the veins in this region ie 
considerably modified. The upper part of the plexus is dif- 
ferentiated into several trunks which connect with the inferior 
veins of the orbit above, while the lower part forms vessels which 
drain into the facial vein below. These lower trunks represent 
the vena ophthalmofacialis of Gurwitsch and Sesemann or the 
vena facialis profunda of French authors. The middle part of the 
original plexus connects posteriorly with the pterygoid plexus. 
It is broken up anteriorly into a number of small venules which 
anastomose freely. The sucking pad is in the process of forma- 
tion around these venules. The periphery of the mass is 
slightly differentiated into a capsule which is indicated more by 
the direction of the fibers forming it than by a condensation of 
the tissue. Within this capsule the mesenchyrna is wide meshed 
and delicate except immediately around the venules, where it is 
somewhat condensed, forming thin sheaths about the vessels. 
Mixed with the preadipose tissue are a considerable number of 
young blood-cells. These may be the result of an accidental 
extravasation from the smaller vessels into the tissue of the 
sucking pad, but I have observed them in three of the four 
specimens of this stage which I have examined, and apparently 
they were also seen by Lafite-Dupont in a somewhat older speci- 
men. None of the epithelial structures which penetrate the 
buccal space lie in the immediate region of the anlage of the 
sucking pad at this time. Figure 2 is a drawing of a transverse 
section of the left cheek and neighboring structures of a fetus 7 
cm. in total length and illustrates most of the important features 
of the sucking pad at this stage. 

In fetuses from 12 to 16 em. in total length the corpus 
adiposum buccae has approached its final form and young fat 
lobules are commencing to  replace the preadipose tissue seen in 
earlier stages. The mass now filb the outer part of the buccal 
space. It 'is surrounded by a definite capsule of developing 
fibrous tissue. Within this capsule the organ consists of a mesh- 
work of fibers of young connective tissue in which are embedded 
a few developing fat lobule's and the plexus of veins already 
described. The fat lobules are confined almost entirely to the 
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periphery of the anterior part of the organ. They consist of 
preadipose tissue and .true fat cells. The latter, which are 
quite small, are found mainly in the centers of the lobules. The 
duct of the parotid gland comes in contact with the capsule of 
the sucking pad, but does not penetrate it. The molar glands 

Fig. 2 Transverse section of the left cheek of a human fetus 7 cm. in total 
length. C . ,  corpus 
adiposum buccae; D.P., parotid duct; G.,  anlagen of molar glands; M.b. ,  buc- 
cinator muscle; Md. ,  ramus of mandible; H.f., facial musculature and fascia; 
M.m., masseter muscle; M . p . ,  internal pterygoid muscle; O.i. ,  orbital inclusion; 
O.m., oral mucous membrane. 

Method of drawing similar t o  that employed in figure 1. 

are now embedded in the substance of the buccinator muscle, 
but they do not come in direct contact with the capsule of the 
sucking pad. Small fat lobules are in the process of formation, 
both external t,o the facial musculature and fascia and also in 
the portion of the buccal space which is not occupied by the 
sucking pad and by epithelial and vascular structures. The 
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condition of the sucking pad at  this stage is illustrated by 
figure 3, a frontal section passing through the extreme anterior 
part of the body in a fetus 15 em. in total length. 

I 1u. 

Fig. 3 Frontal section of the left cheek of a human fetus 15 cm. in total 
length. The section passes through the extreme anterior part of the sucking 
pad. C. ,  corpus adiposum buccae; D.P., parotid duct; F.u., facial vein; G . ,  
molar glands; M.b., buccinator muscle; Md., mandible; M.f., facial muscles and 
fasoia; Mz.,  maxilla; O.m., oral mucous membrane. 

After the sucking pad has reached the stage just described, it 
grows rather rapidly. It expands outward and also backward 
over the superficial surface of the masseter muscle and con- 
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tributes considerably to the rounded form of the cheek which is 
so noticeable in human fetuses of the latter half of intra-uterine 
life. In this expansion the capsule of the body is carried out- 
ward towards the facial muscles and fascia, and the broad band 
of mesenchymal tissue which formerly separated these structures 
is reduced to a narrow sheet which contains a rich plexus of veins 
and a few small fat lobules. The medial portion of the capsule 
is also pressed inward towards the buccinator muscle, but an 
intermediate strip of mesenchymal tissue, which contains the 
bodies of the molar glands, still persists in this position. As in 
earlier stages, the pafotid duct and the molar glands lie entirely 
outside the capsule of the sucking pad. They now possess defi- 
nite mesenchymal envelopes which are independent of it. These 
relations are shown in figure 4, a drawing of a transverse section 
of the right cheek of a fetus 17.5 em. in total length. 

The finer structure of the sucking pad during this period of 
rapid growth is somewhat variable. As was pointed out in the 
description of the preceding stage, the formation of fat lobules 
takes place first at the periphery of the body and particularly 
in its anterior part; from this region the process extends inward 
and backward first into the center of the body and then into the 
stalk which connects it with the corpus adiposum malae. The 
lobules are always formed around the first branches of the 
venous plexus. Figure 4 shows a stage at  which the peripheral 
lobulation of the body is well under way, while the central portion 
of the mass contains almost no differentiated adipose tissue. 
Thus the early expansion of the sucking pad is not dependent 
upon the formation of fat lobules, but upon the growth of the 
mesenchymal meshwork in which they will. appear later. As 
the lobules are developed the connective tissue between them is 
reduced to the form of broad septa. It seems probable that the 
formation of new lobules is completed, in the majority of cases 
at least, by the end of the fifth fetal month. I estimate that 
the body contains from 250 to 350 lobules at this time. 

The blood supply of the sucking pad can best be studied at 
this period while the lobules are still separated by broad con- 
nective-tissue septa. The arterioles which supply the body enter 
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M m  

Fig. 4 Frontal section of the right cheek of a human fetus 17.5 cm. in  total 
length. The specimen was stained with scarlet red and the colored fa t  droplets 
are represented in solid black in the drawing. C.C., capsule of corpus adiposum 
buccae; D.P., parotid duct; P.v., facial vein; G., molar glands; M.b., buccinator 
muscle; M.f., facial muscles and fascia; M.rn., masseter muscle; O.rn., oral mucous 
membrane. 
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its capsule from all directions, and end, after passing along the 
septa, by breaking up into capillary plexuses among the fat-cells 
of the lobules. The veins of the body are much more conspicuous 
than the arteries. They arise in the lobules and pass into the 
septa where they unite and finally form vesselsof the thirdor fourth 
order. These vessels pass through the capsule and drain into 
the larger veins in the surrounding areolar tissue. Eventually 
most of the blood from the sucking pad is-drained into the 
ophthalmofacial and facial veins. The vessels of the sucking 
pad are shown in figure 5-a frontal section of the body of an 
injected fetus 187 mm. in total length. 

The subsequent changes in the body to the time of birth 
consist mainly in the expansion of the individual fat lobules 
and the reduction in thickness of the septa which separate them. 
With these changes the blood-vessels become much less promi- 
nent. The chronology of these later changes is subject to con- 
siderable variation, being apparently more dependent upon the 
nourishment of the fetus than upon its age. In some instances 
the fat lobules expand rapidly at  an early period, so that at six 
months they are closely pressed against one another and are 
irregularly hexagonal or pentagonal in outline when seen in 
section. The connective-tissue septa in these cases are reduced 
to slender strands composed of flattened cells and fibers. In 
other cases this process may not take place until much later- 
sometimes not before the last month of fetal life. It is possible 
that the difficulty in suckling experienced by some premature 
and ill-developed infants may be due in part to the incomplete 
development of the sucking pad. 

As has been stated, the formation of new fat lobules in the 
sucking pad generally ceases by the end of the fifth fetal month 
and the later growth of the body is due to the increase in the 
size of the lobules. At first this increase is brought about in 
part by the formation of new fat-cells at the periphery of the 
lobules and in part by the enlargement of the fat droplets already 
present. The formation of new fat-cells generally ceases in the 
seventh fetal month, and thereafter, as a rule, growth takes 
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place only by the enlargement of the fat-cells which are already 
formed. 

Fig. 6 A frontal section of the sucking pad of n human fetus 18.7 em. in total 
The veins of the specimen have been injccted and are represented in length. 

solid black in the drawing. The fat-cells are represented by small circles. 
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Fig. 6 A portion of a transverse section of the left cheek of a human fetus 33 
cm. in total length. The section was stained with scarlet red and the colored fat  
droplets are represented in solid black in the drawing. C., corpus adiposum 
buccae; D.P., parotid duct; M.f., facial musculatur and fascia (the leader enters 
the zygomatic: muscle) ; M.m., masseter muscle; N.f., branch of facial nerve; 
S.f., superficial fat lobules. 
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STRUCTURE OF TEE SUCKING PAD AT BIRTH 

At birth the sucking pad is a prominent structure of the cheek. 
In well-nourished individuals it is expanded to such a degree 
that it pushes the buecinator muscle inward towards the oral 
cavity and forms a prominent elevation laterally on the external 
surface of the face. The expansion of the body has forced its 
capsule outward against the superficial fascia of the face and 
inward against the fascia covering the buccinator muscle. Only 
a small cleft containing areolar tissue and blood-vessels separates 
the capsule of the body from these fascia1 planes. It is due to 
the presence of this space that the sucking pad is so easily 
dissected out in the new-born. This separation between the 
capsule and the investing fascia is so readily accomplished that 
the body was at  one time described as partially surrounded by a 
bursa (Verneul, '57). Sections of this region, however, show 
no evidence of such a structure. Figure 7 is of a frontal section 
of the face of a very well-developed and nourished new-born 
child weighing 4050 grams. It shows the sucking pad in a high 
state of development. 

The finer structure of the body at birth is almost identical with 
that of the general superficial fat except tha6 the interlobular 
septa are perhaps a little narrower and are somewhat radially 
arranged in regard to the center of the body, while those of the 
superficial fat are placed at right angles to  the surface of the 
skid (fig. 8). 

POSTNATAL HISTORY 

Comparatively little is known of the postnatal history of the 
corpus adiposum buccae. Gehewe ('52) stated that the body 
persists throughout life and that he had observed it in the 
emaciated cadaver of a woman over sixty years of age. Robin 
and Gimbert ('64), on the other hand, found Iittle change in its 
size during the first four or five years of life, but concluded that 
after that time it diminished with age and with disease. Lafite- 
Dupont ('00) also thought that the body became smaller with 
age. Ballantyne ('91) agrees with Gehewe that the body per- 
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sists in maturity, as also does Shattock (’09). The survival of 
the sthcture during the wasting diseases of infancy is a common 
clinical observation and has been commented upon by Ranke 
(’M), Lehndorff (’07), and others. As has been stated, Allen 
Burns (’21) was apparently the first observer to figure the 
structure accurately in the adult. Modern treatises on adult 

Fig. 7 Frontal section of ti portion of the face of a very well-developed and 
nourished new-born infant weighing 4050 grams. C., corpus adiposum buccae; 
D.P.; parotid duct and accessory parotid glands; M.b., buccinator muscle; M.p., 
platysma muscle and fascia; M . z . ,  aygamatic muscle; V.f., facial vein. X 23. 

human anatomy usually give little or no description of the body 
and sometimes use the term corpus adiposum. buccae for the 
general fat mass of the cheek and not for the sucking pad proper. 
However, the body is briefly described in connection with the 
mouth by Jonnesco in Poirier and Charpy’s Trait6 d’ilnatomie 
and in detail by Eisler in Bardeleben’s Handbuch. 

THG ANATOMICAL R E C O ~ D ,  VOL. 15, NO. 6 



282 RICHARD E. SCAMMON 

Fig. 8 A section passing through the skin, superficial fascia, and outer part 
of the sucking pad of a well-developed and nourished new-born infant weighing 
nearly 4ooo grams. 
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In order to determine the usual condition of the sucking pad 
in the adult, a series of forty-two cadavers was examined in the 
dissecting room. The body was well developed in thirty-four 
of these cases and in two other instances it was present and well 
developed on one side of the face and practically absent on the 
other. This series of cases included the bodies of individhals 
from about twenty to about sixty years of age. So far as could 
be observed there was no relation between the size of the sucking 
pads and the age of the individual. A number of the cadavers 
of this series were of persons who had died in an advanced stage 
of tuberculosis; in some of these cases the superficial adipose 
tissue of the body was reduced to the minimum, but the sucking 
pads showed little or no reduction in size. It is evident that 
wasting disease, in the adult as in the suckling, has little effect 
upon the sucking pad. 

The body in the adult may occupy the fossa bounded by the 
masseter, the buccinator, the zygomatic, and the platysma and 
risorius muscles, or it may extend forward and outward over the 
external surface of the masseter. The parotid duct, as in the 
fetus and the infant, may either pass cranial to the body or may 
lie in a deep groove on its superficial surface. Figure 9 shows 
several sketches of the body in adult cadavers. Figure 9, C, is 
of an individual who died in an advanced stage of phthisis. 

Frozen sections of sucking pads of adults show practically the 
same structure as that seen in the infant. 

PHYLOGENETIC SIGNIFICANCE 

It has been suggested that the corpus adiposum buccae of the 
higher Primates represents the framework of the orbital gland 
which is so well developed in the Carnivora and of which the 
molar glands of man are a vestige. This view was first advanced, 
I think, by Lafite-Dupont ('00). In my opinion, neither the 
phylogenetic studies of Forster on the sucking pad nor my 
observations on the development' of this structure support this 
hypothesis. 
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Forster finds that the sucking pad is a specialized portion of a 
fat mass which takes its origin from the extra-orbital fat body 
of the lemurs and which only secondarily enters the buccal region 
in the higher Primates. It is thus a body from another area 

A /’ / 
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B 

Fig. 9 Four sketches of dissections of the sucking pad in adult, endavers. 
C., corpus adiposum buccae. 

which invades the region of the orbital gland and fills the space 
formerly occupied by that orgm, but it is in no sense the remains 
of it. 

The sucking pad, in its development, is built up around a 
venous plexus and not around any element of the orbitoparotid 
gland complex. The epithelial elements of this complex in man 
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(the parotid duct, the orbital inclusion, and the molar glands) 
do enter the area which I have termed the buccal space, but 
they do not enter the territory which is later to be incorporated 
in the sucking pad and they do not pierce the capsule of this 
structure after it is differentiated. In fact, the molar glands, 
which are considered to be the vestiges of the orbital gland, do 
not enter the buccal space at  all until long after the sucking 
pad has been differentiated and a definite capsule has formed 
around it. 

In Carmalt’s paper (’13) on the anatomy of the adult salivary 
glands in man the statement is made that “The molar glands, 
when present, are for the most part embedded in the ento- 
masseteric fat mass of the ‘sucking pad.’ ” While these glands 
lie in the loose adipose and areolar tissue of this region which 
fills the space between the corpus adiposum buccae and the 
muscles on either side of it, I have not observed them pene- 
trating the capsule of the sucking pad proper, and the relation 
between them and the sucking pad is oneof juxtaposition only. 
I think, therefore, that it may be safely concluded that while 
the sucking pad replaces the orbital gland in position in the 
higher Primates and in man, it is not to be regarded as a vestige 
of that structure. 

SUMMARY 

1. The corpus adiposum buccae is a sharply circumscribed mass 
of fat lobules which are formed around the radicles of the middle 
part of the venous plexus which connects the orbital veins with 
the superficial veins of the face. It is differentiated within a 
fairly well-marked area of the cheek which may be termed the 
buccal space. 

2. The general region in which the sucking pad arises is 
mapped out in fetuses 4 or 5 cm. in total length and a definitely 
encapsulated area is well marked i’n fetuses 8 to 10 cm. in length. 
Fat-cells appear at this stage or a little later. They are arranged 
in lobules which are first found in the periphery of the anterior 
part of the body. 
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3. The body grows rapidly after the encapsulated area has 
been established. Most of this early growth is due to the ex- 
pansion of the enclosed mesenchymal and preadipose tissue 
and not to the growth of fat-cells. 
4. The later growth of the body is due to an increase in its 

fat content. This is brought about: a) by the increase in the 
number of fat lobules; b) by the formation of new fat-cells, and 
c )  by the growth of the individual fat-cells. The formation of 
fat lobules generally ceases by the end of the fifth fetal month. 
The formation of new fat-cells ceases at a variable time in later 
fetal life, generally in the sixth or seventh fetal month, but 
soru?etimes not before t,he last fetal month. 

5. The filler structure of the fully developed corpus adiposum 
buccae does not differ from that of ordinary superficial adipose 
tissue except that the interlobular septa are somewhat narrower 
and are arranged radially in the body. 

6. The body persists in adult life in the large majority of 
cases. The presence of the sucking pad in later life is apparently 
not dependent on nutrition, as it may be found well developed 
on one side of the face and absent on the other in the same 
individual. It is also found well developed in individuals dead 
of wasting disease. 

Observations on the development of the sucking pad in 
man offer no support to the theory that the body represents 
the remains of the orbital salivary gland. The sucking pad is 
developed quite independently of the parotid duct, the molar 
glands, and the orbital inclusion, and these structures never 
penetrate it. The molar glands do not approach the area in 
which the sucking pad is formed until some time after that 
structure is well established. 

7 .  
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